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Abstract
Background: Managing and treating insomnia in patients with diabetes mellitus requires the
examination of current literature of evidence-based research implementing pharmacological and
non-pharmacological interventions. This QI project focused on the implementation of Cognitive
Behavioral Therapy for Insomnia (CBT-I). Purpose: The purpose of this project was to
implement CBT-I in adult patients with diabetes mellitus (DM) and examined whether it
alleviated their insomnia symptoms using the Pittsburg Sleep Quality Index (PSQI) tool.
Methods: The study used a one-group pre-test and post-test intervention design; the intervention
is a free application, “CBT-i Coach”. 20 participants were invited to participate from an
Endocrinology office who were over the age 18, and who fit additional criteria. Participants used
the self-study application at home for 4 weeks with scheduled follow-up emails and calls. The
Pittsburg Sleep Quality Index (PSQI) was used to assess the baseline and post-intervention sleep
quality. Results: 40% of participants (n=8) completed the intervention. The pre-PSQI mean score
was 9.9 (SD=3.4) and the post-PSQI mean score was 6.6 (SD=5.1), demonstrating improvement
in insomnia sleep quality post intervention implementation. Discussion: The study findings
demonstrated that CBT-i Coach improved insomnia after participants used it at home for 4
weeks. Nursing Implication: CBT-i Coach is an effective intervention for nurses and providers to
teach to their patients and implement for adults with Diabetes Mellitus. Due to the easy-to-use
and free digital format, healthcare providers would be inclined to recommend the use of CBT-i
Coach in patients complaining of insomnia symptoms.
Keywords: Diabetes, insomnia, sleep disturbance and diabetes, CBT for diabetes, treatment for
insomnia in diabetes, nonpharmacological interventions for sleep in diabetes, cognitive
behavioral therapy, and sleep disorders.
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Improving Insomnia with Digital Cognitive Behavioral Therapy in Patients with Diabetes
Introduction
Adults with Diabetes Mellitus are at higher risk of suffering from comorbid sleep
disturbances, such as insomnia due to physical discomfort, psychosocial impact of the disease
process, and fluctuations in metabolic control as evidenced by a combination of hyper and
hypoglycemia (American Diabetes Association [ADA], 2016).The negative impact of these
factors increases the risk for insomnia to develop and exacerbates symptoms contributing to poor
health outcomes and an overall decreased quality of life in these individuals. This project
explores the nonpharmacological and evidence-based intervention of Cognitive Behavioral
Therapy for Insomnia (CBT-I) as a proposed intervention to decrease insomnia symptoms in
adult patients with type I and II diabetes mellitus.
Background
In the United States alone, a sleep disorder affects nearly 60 million adults, with insomnia
ranking as the most common sleep disorder, according to the American Sleep Association
(American Sleep Association [ASA], 2018). Insomnia is defined as a patient complaint of poor
sleep, occurring at least three times weekly for a minimum of three months and presenting with
associated daytime effects including, but not limited to daytime fatigue, change in mood,
decreased work productivity, decreased or impaired attention, decreased quality of life, and
increased physical illness (Bostock, Luik, & Espie, 2016).
Diabetes is defined as a condition in which the body is unable to appropriately utilize
glucose and insulin for energy utilization and can cause serious health consequences including
heart disease, blindness, kidney failure and lower extremity amputations (Centers for Disease
Control and Prevention [CDC], 2018). Additionally, Diabetes is the 7th leading cause of death in
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the United States. In 2015, 30.3 million Americans had type II diabetes and approximately 1.245
million Americans were diagnosed with type I diabetes (American Diabetes Association [ADA],
2016).
In looking at the correlation between insomnia and diabetes mellitus, clinical research has
demonstrated that up to one third of all patients with diabetes mellitus (DM) suffer from cooccurring sleep disorders, as compared to 8.2% of controls without diabetes (Sridhar & Madhu,
2014). Additionally, there was a significant association of sleep disturbance with the presence of
cough, dyspnea, nocturnal cramping, paresthesia and burning of the soles in these patients with
diabetes. Adding to the magnitude of this problem, coping mechanisms for this chronic disease
are challenged with comorbid insomnia symptoms in patients with diabetes mellitus. Insomnia
decreases self-management and adherence to prescribed medications and therapies in these
patients as well as contributes to a poor attitude towards the disease process and the
corresponding treatment goals (Chasens & Luyster, 2016).
Evidence suggests that coexisting diabetes mellitus and sleep disturbance are associated
with a decrease in patient self-care behaviors, patient-reported outcomes and an overall
significant decrease in the quality of life of these patients (Chasens & Luyster, 2016). This
decrease in quality of life contributes to poor metabolic control and increased mortality in this
patient population (Surani, Brito, Surani, & Ghamande, 2015). Drawing on the diagnosis of
diabetes mellitus and its complexity and the relationship to insomnia and poor health outcomes,
the focus of this literature review is to highlight the non-pharmacological intervention of
Cognitive Behavioral Therapy for Insomnia.
This intervention aims towards improving sleep disturbance at its roots and its associated
symptoms in adult patients living with diabetes through the modification of behaviors associated
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with proper sleep hygiene practices. This approach overall contributes to improved patient
attitudes, coping mechanisms and quality of life in patients suffering with diabetes and comorbid
insomnia symptoms.
Problem Statement
Adults with diabetes mellitus are at higher risk of suffering from insomnia symptoms due
to physical discomfort, psychosocial impact of the disease, and constant fluctuations in metabolic
control. The negative impact of these symptoms predisposes these individuals to insomnia and
exacerbates symptoms of pre-existing sleep disturbances, contributing to poor coping
mechanisms and poor health outcomes, leading to an overall decreased quality of life in patients
with diabetes.
This quality improvement (QI) project aims to address the problem of comorbid insomnia
symptoms in adults with diabetes through the implementation of a level I evidence-based
intervention, Cognitive Behavioral Therapy for Insomnia (CBT-I) through a digitally-based
application with pre- and post-assessment of sleep symptoms using the Pittsburg Sleep Quality
Index (PSQI) tool (Buysse et al., 2009). The intervention, CBT-I demonstrated statistically
significant positive benefits from digitally-based implementation in patients with diabetes
mellitus and insomnia symptoms (Bostock et al., 2016; Fox, Nashelsky, Jack, & Guthmann,
2018; Kaldo et al., 2015; Kuhn et al., 2016; Mehta, Peynenburg, & Hadjistavropoulos, 2018;
Talbot et al., 2014; Zachariae, Lyby, Ritterband, & O’Toole, 2015).
Organizational “Gap” Analysis of the Project Site
This DNP student was given written permission from a local Endocrinologist to conduct
this quality improvement project at a privately-owned Endocrinology office, as “more than 50%
of the patients” being treated for diabetes there also have complaints of poor sleep and insomnia
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symptoms, per the Endocrinologist’s report. Those suffering from insomnia and diabetes are in
need of non-pharmacological modalities to help recognize personal barriers to sleep and also to
prevent reliance on pharmacological interventions, which may also complicate their medical
diagnosis. This site typically relies on medications (both OTC and prescription) to recommend
and prescribe to patients suffering from insomnia. Training health care personnel and providers
to implement CBT-I in-person and teach this to their patients is both time consuming and costly,
initially. CBT-I also is a continuous treatment, carried out across several weeks and time is
limited per each appointment in this and similar settings.
The introduction of an internet-based CBT-I intervention for patients to use at home is
both cost and time effective and sleep symptoms can be easily and quickly assessed in the office
using the evidence-based screening tool, The Pittsburg Sleep Quality Index (PSQI), which takes
approximately 3-5 minutes to complete. This practice does not currently utilize any screening
tool to assess for insomnia in their patients. It is imperative for providers to implement a
screening practice for insomnia in individuals with medical comorbidities as disturbances in
sleep can drastically affect health care quality of life in these patients (Anderson, 2017).
According to the Agency for Healthcare Research and Quality, focusing on the
effectiveness of behavioral programs for types I and II diabetes, the research showed statistically
significant results that displayed a moderate reduction in hemoglobin A1c levels at a 6-month
post-intervention follow-up for individuals receiving a behavioral program as compared with
individuals receiving typical care (AHRQ, 2018). The implementation of both a nonpharmacological, evidence-based, cost and time-effective intervention and screening tool would
create a multi-dimensional approach to help address the problem of patients with diabetes
concurrently suffering from insomnia symptoms at this project site and offer them a holistic, at-
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symptoms.
Review of the Literature
A comprehensive search of the literature for Insomnia, Diabetes and nonpharmacological interventions including the use of Cognitive Behavioral Therapy for Insomnia,
was performed. This search included the following databases: CINAHL Complete, PubMed,
Google Scholar, Cochrane, Academic Search Premier, UpToDate, Web of Science, and
PsycINFO. The search strategy entailed using the Medical Subject headings (MeSH) terms
including: Cognitive behavioral therapy, CBT, Diabetes, Insomnia, sleep disturbance, diabetes
and insomnia intervention, treatment for insomnia in diabetes, CBT-I for diabetes, digitally
based CBT-I for treating insomnia in diabetes mellitus and CBT-i-Coach.
The terms “Randomize” and “Full text articles” were used for the publication type and
only included articles and studies from the past 5 years (data published from 2014) and included
articles that were from scholarly and peer-reviewed. Additional search terms that were used
included “Randomized control trial” (RCT) and “meta-analysis”. Exclusion criteria included
articles and studies outside of the 5-year window and articles in another language besides
English. Only full text articles were considered. The rating system used to identify the level of
the evidence found in the literature was the Stetler and Melnyk rating system. This system was
applied to each final article found and all articles reviewed the evidence-based intervention of
Cognitive Behavioral Therapy for Insomnia to assist in the management and treatment of
insomnia in adults with diabetes mellitus in the adult population.
CINAHL produced a total of 61 results, 20 of which were pertinent articles and studies
that applied to the chosen topic. Types of articles included RCTs, meta-analyses, and cohort
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studies. Articles were eliminated due to containing a non-diabetes diagnosis, having a psychiatric
focus, insomnia and sleep disturbance were not included, CBT was not included, or the article
focused on the older adult or the pediatric population. PubMed produced a total of 24 results
(using the above terms), 9 of which were applicable articles and studies, including RCTs,
cohorts, meta-analyses and a randomized pilot study. Articles eliminated focused on diagnoses
other than diabetes mellitus or did not include CBT-I as the intervention.
A search of Google Scholar revealed 99 total results using the exact terms “digitally
based CBT-I for treating insomnia in diabetes mellitus”. 7 of these results, after being reviewed,
produced applicable RCT and meta-analysis studies on implementing digitally-based CBT-I in
patients with diabetes mellitus. The 92 articles that were not included pertained to subject matter
different from diabetes mellitus or patient populations other than adults over the age of 18. A
search of Cochrane database turned over 50 results, 6 of which pertained to CBT-I in diabetes for
managing insomnia symptoms. 45 results were excluded due to applying CBT-I to other
diagnoses or not involving CBT at all as the intervention. Academic Search Premier produced a
total of 22 studies and articles, 4 of which applied to the chosen topic, including a RCT. The 18
remaining findings were excluded as they did not include diabetes mellitus or insomnia as the
diagnoses.
A search of UpToDate produced the least in terms of applicable results. 42 results were
discovered but only 2 were included as these were the only two articles that included CBT as an
interventional treatment for diabetes mellitus and insomnia. All other results pertained to the
physiology of diabetes or pharmacological interventions. The Web of Science database was
searched and a total of 31 results appeared, with 4 of these chosen for inclusion. The 27
remaining articles were excluded due to non-applicability to diabetes mellitus or the intervention
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of cognitive behavioral therapy for insomnia. Lastly, the PsychINFO database produced a total
of 39 results, with 5 of these selected for inclusion as they included both the intervention and the
diagnosis of diabetes. These 34 non-selected results were eliminated due to including a
psychiatric diagnosis instead of diabetes mellitus. A total of 368 articles were reviewed with a
total of 57 of those articles chosen for inclusion.
Results of Literature Review
Prevalence of insomnia in Diabetes. Insomnia is one of the most common yet
overlooked health conditions in the primary care setting, especially when overshadowed by a
medical comorbidity (ASA, 2018). In looking at diabetes specifically, patients had statistically
significant insomnia as compared to individuals without the diagnosis (P= 0.001). 50% of
diabetic patients had underlying insomnia as compared to 27% of those without diabetes
(Bhaskar, Hemavathy, & Prasad, 2016).
Additionally, the effect of diabetes mellitus (DM) potentiates sleep disturbances in
afflicted patients due to inadequate glycemic control and metabolic fluctuations. “…poor sleep
quality…has ramifications that affect every aspect of life…Up to one third of patients with
diabetes suffer from concomitant sleep disorders, as compared with 8.2% of the controls without
DM” (Surani et al., 2015, p. 869). Physician-specific reasons for under-treating insomnia in
diabetes include insufficient time with the patient and a belief that the insomnia is secondary to
another medical or mental disorder and will resolve when the parent disorder is treated correctly.
In primary and tertiary settings, insomnia is often comorbid with other medical or psychiatric
conditions such as diabetes mellitus, sleep apnea and cardiorespiratory diseases (Sieburn &
Manber, 2015).
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Negative impact of insomnia on diabetes. Poor sleep quality and sleep disorders,
specifically insomnia, are prevalent comorbidities in both types of diabetes mellitus (Surani et
al., 2015). The chronicity of diabetes necessitates continuous surveillance of glycemic control
and adherence to a low carbohydrate diet, increased exercise and pharmacological interventions
such as insulin and anti-diabetic medications. This constant need for self-care increases self-care
burden and physical complications that are commonly linked to a reduced quality of life.
Pittsburg Sleep Quality Index (PSQI) scores demonstrated that individuals with diabetes mellitus
type 2 (DMII) have poor sleep quality (mean PSQI scores of 6.3-8.3), with 49-71% identified as
“poor sleepers”, with an average sleep duration of 6 hours (Chasens & Luyster, 2016).
Another study of 7,239 patients with DMII found that 77% regularly have symptoms of
insomnia and another study showed that adults over the age of 18 years with DMII have
comorbid Obstructive Sleep Apnea (OSA), which was significantly higher than the prevalence of
OSA in the age-matched non-diabetic population (10-17% in men and 3-9% in women) (Tan,
Egmond, Chapman, Cedernaes, & Benedict, 2018).
Additionally, poor sleep quality and quantity in individuals with pre-existing chronic
disease causes repeated disruptions to multiple regulatory systems including the metabolic,
cardiovascular, and immune systems (Carroll et al., 2015; Clarke, Biard, Perera, Hagger, &
Teede, 2014).
Cognitive behavioral therapy for insomnia. Cognitive behavioral therapy for insomnia
(CBT-I) is a brief and effective non-pharmacologic treatment for insomnia that is grounded in
the science of sleep medicine, the science of behavior change and psychological theories. “There
is strong empirical evidence that CBT- I is effective. Direct comparisons of CBT- I with sleep
medication in randomized control trials demonstrate that CBT- I has comparable efficacy with

IMPROVING INSOMNIA WITH CBT IN DIABETES

13

more durable long-term maintenance of gains after treatment discontinuation” (Sieburn &
Manber, 2015, p. 584). The National Institutes of Health consensus and the American Academy
of Sleep Medicine Practice Parameters both recommend that CBT-I be considered as the
standard treatment for insomnia. Despite the high level of empirical support, health care
providers and consumers are largely unaware of this treatment option and hence do not employ it
in the treatment of insomnia.
In looking at evidence-based, non-pharmacological solutions to reducing insomnia
symptoms in patients with diabetes mellitus, CBT-I has demonstrated statistically significant
results in both increasing sleep efficiency and decreasing subjective time of being awake post
intervention, (95% CI= 3.6-26.1) in a 6-week treatment period. CBT-I also showed improvement
in metabolic control in adult patients by reducing the odds of remaining in high metabolic risk
(odds ratio =0.06, 95% CI=0.005-0.669 vs the sleep seminar control group) (Tan et al., 2018).
Specifically, the free application entitled “CBT-i Coach” was created specifically for
individuals to learn the essentials of Cognitive Behavioral Therapy in managing insomnia
symptoms for use at home (Espie, 2015). Cognitive therapy-related skills are addressed in CBT-i
Coach via a set of tools that are designed to facilitate cognitive restructuring. “The “Changing
Your Perspective” section of the application focuses specifically on cognitive restructuring,
substituting an alternative more accurate or helpful thought for common sleep-related thoughts
that interfere with sleep” (Kuhn et al., 2016, p. 599).
In looking specifically at the implementation of digitally-based Cognitive Behavioral
Therapy for Insomnia (CBT-I) one RCT found this tool significantly more effective than the
control in reducing insomnia severity with sustained post-treatment effects at 6 months (Kaldo et
al., 2015). Similar findings were demonstrated comparing the efficacy of internet-delivered
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CBT-I compared to CBT delivered in-person with effect sizes ranging from 0.49-0.88 (95% CI
0.14 to 0.84 and 0.70 to 1.31, respectively) (Gratzer, 2016).
One of the advantages of internet-delivered CBT include increased clinical efficiency,
where the patient can be treated in less time by the provider and the material can be accessed at
home by the patient using questionnaires, self-assessment testing and homework, which allows
the clinician to easily monitor patient progress (Gratzer, Khalid-Khan, & Balasingham, 2016).
Another advantage of CBT-I is that it increases patient empowerment by allowing the patient to
be the center of their care and treatment. CBT-I offers treatment to patients who may otherwise
never seek care for their symptoms (Espie et al., 2018; Gratzer, 2016; Koffel et al., 2018).
Cognitive Behavioral Therapy for Insomnia (CBT-I) was found to have improved overall
subjective sleep quality at post-treatment in individuals with comorbid insomnia, showing
statistically significant large effects for both the Insomnia Severity Index (ISI) and the Pittsburg
Sleep Quality Index (PSQI) assessment tools (Geiger-Brown et al., 2015;Voinescu, Szentagotai,
& David, 2013) with various studies coming to the agreeable conclusion that the effects of CBTI persist over the course of time post-intervention for individuals with comorbid medical
diagnoses, including Diabetes Mellitus. This is in agreement with other studies, such as Mehta at
el., who demonstrated that the online format of CBT-I enables patients to access lessons at a time
and place that suits their schedule, and may foster self-efficacy in patients who complete the
programs” (Mehta, Peynenburg, & Hadjistavropoulos, 2018; Schwartz & Carney, 2016).
The efficacy of cognitive behavioral therapy (CBT). According to current 2017
recommendations by the American Academy of Sleep Medicine (AASM), the implementation of
psychological and behavioral therapies address the multifactorial root of the sleep disturbance, in
which therapies such as CBT enhance the patient’s sense of self-efficacy in managing their
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insomnia symptoms (Sateia, Buysse, Krystal, Neubauer, & Heald, 2017). The AASM comprised
85 clinical trials indicating that CBT-I was responsible for improvement in sleep in 70% of
patients, which was sustained 6 months post-intervention (Espie, 2015). Wong, Ree, and Lee
(2016) reported that 70-80% of patients benefited from CBT along with many other studies
reporting significant improvement in sleep (Fox, Nashelsky, Jack, & Guthmann, 2018; Schwartz
& Carney, 2016) and quality of life, along with improvement in overall well-being and health
outcomes (Surani et al., 2015). In applying CBT to the treatment of insomnia in patients with
diabetes, it was found that self-monitoring of blood glucose increased and exercise was being
undertaken as well as HbA1c results decreased significantly, from 11.5% to 9.5% (p=0.001)
(Harvey, 2015).
Talbot et al. (2014) assessed the use of Cognitive Behavioral Therapy in a Randomized
control trial of 45 adults with insomnia symptoms. The intervention included Duke Structured
interviewing for sleep disorders, the use of a sleep diary, polysomnography, and Cognitive
Behavioral Therapy for Insomnia (CBT-I) with core behavioral components, along with pre- and
post-assessment with the Insomnia Severity Index (ISI) and the Pittsburg Sleep Quality Index
(PSQI). This study reported improved subjective sleep overall, with 41% of participants
reporting full remission from insomnia symptoms, including improved work and interpersonal
functioning (Talbot et al., 2014).
In comparison, Bostock, Luik, and Espie (2016) conducted a similar RCT using a larger
sample size of self-identified poor sleepers and found that post implementation of CBT-I, sleep
condition indicator (SCI) scores were significantly higher in the intervention group (1.66 SCI) as
compared to the control group withheld from the CBT-I intervention (0.52 SCI). The
intervention group also showed significant improvement in work productivity compared to the
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control group (Bostock et al., 2016). Similar findings were demonstrated in numerous other
RCTs, where subjective report of sleep quality showed statistically significant improvement as
compared to the controls (Irwin et al., 2014; Koffel et al., 2018; Randall, Nowakowski, & Ellis,
2018; Wong et al., 2016).
Zachariae, Lyby, Ritterband and O’Toole (2015) conducted a meta-analysis on the
implementation of an electronic version of CBT-I for adult patients with insomnia. This study
additionally found that the use of CBT-I in eleven RCTs of 1,460 participants showed
statistically significant results highlighting the improvement of insomnia severity, subjective
sleep quality, total sleep time, and number of nocturnal awakenings with an effect size from
0.21-1.09, with effects being maintained at 4-48 weeks follow-up (Zachariae, Lyby, Ritterband,
& O’Toole, 2015). In contrast, another RCT of 41 participants found that there were statistically
significant differences between the intervention and control groups using the CBT-I electronic
application for the management of insomnia symptoms (Koffel et al., 2018).
Kyle et al (2016) assessed the implementation of a digitalized version of Cognitive
Behavioral Therapy for Insomnia in adults in a large meta-analysis study. The researchers found
that in a randomized control trial of 404 participants that had a self-report of fatigue, as measured
by the Multidimensional Fatigue Inventory (MFI), that this score improved significantly in
participants receiving the intervention, as compared to the control group. Additionally, 62% of
participants reported improvement in daytime sleepiness per the Epworth Sleepiness Scale (ESS)
(Kyle et al., 2016).
Similarly, a large meta-analysis of five different randomized control trials studied the
effects of implementing non-CBT based mindfulness interventions for insomnia (MBIs). The
researchers found through these five randomized control trials of 520 participants, comparing the
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MBI treatment group (n= 279) to the control group (n= 241), that participants in the MBI group
“showed significant improvement in insomnia” as measured by the Pittsburg Sleep Quality Index
at post-MBI assessment (n= 247; SMD: -1.01, 95% CI: -1.28 to -0.75, p < 0.001” (Wang et al.,
2018, p. 2).
Comparing CBT to other non-pharmacological interventions. In comparing the use of
Cognitive Behavioral therapy to other non-pharmacological interventions, a meta-analysis of
twenty-two RCT studies using acupuncture and acupoint catgut embedded therapy were studied
for the treatment of insomnia. Researchers determined that these interventions had no significant
effect in reducing insomnia symptoms in the treatment group, as compared to the control group
(X, Cz, Xz, & BW, 2018). The researchers determined these results using the Gabriz chart and
sensitivity analysis and found these trials had smaller or no heterogeneity and the effective rate
of acupoint therapy for insomnia was higher than that of the control (OR＝ 3.77; 95% CI: 2.63－
5.41; P<0.001) yet due to lower quality of current literature, more high-quality RCTs are
required for recommendation of acupuncture and acupoint therapy as significant tools to reduce
insomnia symptoms.
In a randomized control trial designed to test the efficacy of an unguided self-help
internet program in reducing symptoms of insomnia using CBT-I, Lorenz et al (2018) found that
sleep-related cognitions and safety behaviors significantly decreased in the treatment group
compared to the control group. In the treatment group, using sleep diaries alone as an
interventional treatment, medium to large effects were revealed and the treatment group
remained stable over a 12-month period. From this RCT, researchers determined that CBT-I can
have significant long-term effect on reducing insomnia –related symptoms and sleep behaviors
can further be successfully altered using unguided CBT-I (Lorenz, Heim, Roetger, & Birrer,
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2018) yet further studies are needed to demonstrate the efficacy of sleep diary implementation
alone. Similar findings (t = [29], 12.65, p < 0.001) were replicated in a study implementing CBTI in adult prison settings to decrease mood and insomnia symptoms (Randall, Nowakowski, &
Ellis, 2018).
Summary of Findings
This review revealed that Cognitive Behavioral Therapy for Insomnia (CBT-I) is a
common interventional treatment for reducing symptoms of insomnia in patients with diabetes
mellitus. A multitude of studies using digital formats of CBT-I as an intervention, such as CBT-i
Coach, displayed positive, statistically significant results demonstrating improved sleep-related
symptoms in these patients.
In contrast, the studies that were found to implement non-pharmacological interventions
outside of CBT-I, such as the use of acupuncture, acupoint catgut embedded therapy, and the use
of a sleep diary alone, did show promising positive effects in reducing insomnia-related
symptoms, however findings did not allow one to draw strong conclusions about the benefits of
these alternative non-pharmacological interventions for they varied in content, sample size,
setting, structure and patient population.
Researchers concluded that the evidence was limited in the efficacy on these alternative
interventions and more research was needed to demonstrate a clear and positive relationship
between these non CBT-based interventions and the reduction of insomnia symptoms.
Throughout this literature review, the strongest level of evidence was seen within metaanalyses and RCT studies as they revealed the effect of CBT-I across a multitude of studies
involving patients with diabetes mellitus and comorbid insomnia symptoms. Findings also
portrayed positive psychosocial and physiological benefits of CBT-I as an intervention to reduce
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insomnia symptoms in the adult population with diabetes through increased patient health
outcomes, self-efficacy, and increased metabolic management and medication adherence.
Insomnia is a chronic problem that affects nearly 60 million adults in the United States.
Additionally, Diabetes is the 7th leading cause of death in the United States and adults with
Diabetes Mellitus are at higher risk of suffering from comorbid sleep disturbances, such as
insomnia due to physical discomfort, psychosocial impact of the disease process, and
fluctuations in metabolic control. The negative impact of these factors increases the risk for
insomnia to develop and exacerbates symptoms contributing to poor health outcomes and an
overall decreased quality of life in these individuals.
Many pharmacological treatments are marketed for decreasing the symptoms of
insomnia and to assist adults in obtaining a full nights’ sleep. However, many of these
pharmacological interventions cannot be used for an extended amount of time and not one is
without possible side effects. It is vital to treat the root of the problem in the realm of insomnia.
Cognitive Behavioral Therapy for Insomnia (CBT-I) is not only structured for addressing the
root of the sleep disturbance in adults with a chronic medical condition, such as diabetes, but
CBT-I has shown promising, statistically significant, positive benefits that can be implemented
by the health care provider in a multitude of modalities, such as through an internet-based
platform in the form of a mobile application, in order to help improve the lives of millions of
sleep-deprived adults living with diabetes mellitus.
Evidence Based Practice: Verification of Chosen Option
Cognitive Behavioral Therapy for Insomnia (CBT-I) is an evidence-based intervention
that has repeatedly shown statistically significant effects in improving insomnia symptoms in the
adult population (Espie et al., 2018). When implemented through an internet-based modality,
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benefits were carried out further at the 6-month and 12-month post-interventional marks as
patients were able to continue to use the application at home which further demonstrated
improved patient outcomes and self-efficacy (Bostock et al., 2016; Kaldo et al., 2015).
Based on an extensive review of the literature that was conducted, a digitally-based CBTI intervention was chosen. “CBT-i Coach”, a digitally-based version of CBT-I, is the chosen
intervention for this Capstone project as this is a free, self-guided application that has
continuously demonstrated efficacy in the management of insomnia symptoms in the adult
population.
CBT-i Coach is based on the evidence-based treatment of Cognitive Behavioral Therapy,
developed by The VA National Center for PTSD, Stanford School of Medicine, and the
Department of Defenses’ National Center for Telehealth and Technology. Cognitive behavioral
therapy is a non-pharmacological treatment that is based on changing behaviors and attitudes
associated with sleep in order to address the root of the sleep disturbance.
CBT-I Coach is free for use and designed for patients who have experienced symptoms
of insomnia and want to improve their sleep habits and address the underlying problems that may
be contributing to poor sleep (Kuhn et al., 2016).
Theoretical Framework or Evidence-Based Practice Model
The theoretical/conceptual framework that underpins this DNP Project is Spielman’s
Three-Factor Insomnia Model (3P Model), which addresses predisposing, precipitating, and
perpetuating factors that all contribute to and create symptoms of insomnia (Erman, 2007; Otte
& Carpenter, 2014). This Cognitive Behavioral model guided this DNP Project through using
CBT-I to address these underlying factors that create and drive insomnia symptoms in adults.
The 3P Model is based on the premise that insomnia thrives off of predisposing traits, that, when
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combined with stress that occurs in the lives of individuals or precipitating factors, can lead to
insomnia and comorbidities that breed ineffective coping mechanisms and which potentiate
underlying health conditions, known as perpetuating factors (Otte & Carpenter, 2014) (See
Appendix A, Figure 1).
Cognitive Behavioral Therapy for Insomnia (CBT-I) works to address each of these
underlying factors that contribute to and exacerbate symptoms of insomnia, such as targeting
perpetuating attitudes and practices associated with sleep. CBT-I is a set of interventions aimed
at modifying cognitions and behaviors that interfere with sleep and breaking the cycle of
conditioned arousal.
The interventions that constitute CBT-I include time-in-bed restriction, stimulus control,
relaxation therapy, cognitive therapy, and sleep hygiene” (Sieburn & Manber, 2015, p. 585). The
three factors that make up the foundation of this evidence-base practice model also explain the
development and course of the insomnia symptoms in individuals, which is exactly what
Cognitive Behavioral Therapy aims to address in order to rectify the problem and improve
quality of life in patients with insomnia, through tackling each factor at the root.
Goals, Objectives and Expected Outcomes
The main goal of this quality improvement project was to improve insomnia in patients
with diabetes using the free digitally-based Cognitive Behavioral Therapy application. The
objective was to implement the CBT-i Coach application and to examine the effect of CBT-I on
sleep quality for adults with diabetes mellitus as compared to the original score, and within each
individual section of the PSQI tool. Expected outcomes are post-intervention at the 4-week mark
(1) that each individual would have an overall Global PSQI score of less than 5 indicating that
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they are a good sleeper, and (2) each individual would have an improved Global PSQI score
overall as compared to their pre-intervention score.
Project Design
The design of this Quality Improvement Project is that of a practice intervention, using
one group of approximately 20 participants in a pre-test and post-test design. Participants were
screened using the PSQI tool and were included in the project when their Global PSQI score was
5 or greater. Questions were both quantitative and qualitative in nature, utilizing all 9 items on
the Pittsburg Sleep Quality Index tool. This design allowed for a substantial quantitative
assessment of the sleep quality of participants prior to the intervention in order to have a
‘baseline’ in which to compare a post-intervention PSQI assessment to.
The intervention is an evidence-based free online application, called CBT-i Coach, in
which the participant was oriented to prior to independent use at their home. Each participant
downloaded the application on their smart phone and used it at home for a period of 4 weeks.
Each participant was contacted via email and/or telephone at the 2-week mark to follow-up on
their use of the application at home. At the 4-week mark, each participant was contacted again
via telephone and mail and they completed another PSQI assessment.
Project Site and Population
The site where this project took place is a local and privately-owned Endocrinology
practice in Western Massachusetts, operated by a Board-Certified Medical Doctor and her two
staff members, a receptionist and 1 medical assistant. The necessary resources for the project
included access to a phone demonstration on the DNP student’s phone for demonstration of use
of the CBT-i Coach application. Printer paper and ink for making copies of the PSQI form as
well as a private room in which to meet with participants individually was needed for the QI
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project. The community is a small town in western MA where many local businesses reside,
along with a major hospital and 3 separate primary care offices that have branches within the
larger cities of western MA.
Participants were patients at this local Endocrinology office that seek the care of this
Endocrinologist, primarily for their diagnoses of type I and II diabetes mellitus. Inclusion criteria
include that the participants were adult patients over the age of 18, and that have access to either
a smartphone, computer or tablet at home and that have a diagnosis of diabetes mellitus and
corresponding insomnia symptoms as defined by the American Sleep Association (ASA).
Participants must also score a 5 or greater on the PSQI tool. The project excluded patients with
cognitive impairment such as brain injury and dementia, comorbidities that influence insomnia
including hand tremor and limb deformity, decreased hearing and visual acuity, and patients who
were being treated (pharmacologically and/or non-pharmacologically) for their insomnia.
Intervention
Cognitive Behavioral Therapy for Insomnia (CBT-I) is a non-pharmacological
interventional treatment for reducing symptoms of insomnia in patients with many comorbidities,
including diabetes mellitus. CBT-I was pioneered by Dr. Aaron T. Beck in the 1960s and in the
years since the introduction of CBT, it has been studied and demonstrated to be an efficacious
treatment for a variety of disorders. There are more than 1,000 studies that have proven the
effectiveness of CBT for psychiatric, psychological and medical illnesses, such as Depression,
Post-traumatic Stress Disorder, Insomnia, and Diabetes (Beck, 2018). Evidence supports the use
of Cognitive Behavioral Therapy for Insomnia (CBT-I) as the primary treatment for insomnia in
patients with type I and type II diabetes due to the efficacy of treatment and the fact that the
CBT-I is a sustainable treatment option and side effects are considered minor compared to those
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of pharmaceutical interventions such as benzodiazepines and benzodiazepine receptor agonists
(Z drugs) (National Center for Complementary and Integrative Health [NCCIH], 2018).
Studies using digital formats of CBT-I as an intervention, such as digitally-based CBT-i
Coach, displayed positive, statistically significant results demonstrating improved sleep-related
symptoms in these patients. Cognitive Behavioral Therapy works by helping individuals alter
their behaviors to more conducive and healthy behaviors through changing their thought
processes. In CBT, problems are broken down into five separate categories including: Situations,
thoughts, emotions, physical feelings, and actions. The process of CBT helps individuals to
realize the interconnections between these categories and how they affect their thinking and
behaviors in order to control negative thoughts (Fox et al., 2018). The CBT-i Coach application
has a help desk line that is available Weekdays from 7 am to 7 pm in which participants can
access if they have any questions on using the application. This free application also requires
iOS version 8.2 or later and is compatible with Androids, iPhones, iPads, and the iPod touch.
Setting Facilitators and Barriers
The project site is managed and organized by the Medical Doctor and her primary
medical assistant and receptionist. Facilitators included that this Medical Doctor provided a letter
of support for implementing this Quality Improvement Project. Additional facilitators include
that this office provides treatment for mainly diabetes mellitus types I and II and is a busy
practice where patients with diabetes seek education and attend a diabetes support group for
education and emotional and psychological support.
Barriers include the fact that there are currently no procedures in place that assess for
sleep quality at this practice and that the practice only has 1 office assistant in which can assist
patients and the doctor and that this assistant is not aware of the lack of sleep assessment within
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the office or the prevalence of patients with diabetes who have this problem. Additionally, this
office is small and only has 2 exam rooms in which one is used by the doctor and the other can
be used by this DNP student if not already taken by a waiting patient who was checked-in.
The DNP student interacted with site personnel and patients through verbal, telephone
and email communication and through the use of a flier set in the office used to help recruit
interested patients. It was anticipated that recruiting patients may be difficult and the plan to
overcome this potential barrier was through the combination of using a flier and through
constant communication with the MD about recruiting patients through the use of education
about CBT-I. Another option was through accessing patients who were already attending the inoffice diabetes support group.
Methods
Measurement Instruments
In order to measure the outcomes of this DNP project, the following instrument was used:
The Pittsburg Sleep Quality Index (PSQI) with a total of seven items (see Appendix E, figure 1).
This specific tool measures seven domains of sleep, including: subjective sleep quality, sleep
latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of sleep medication, and
daytime dysfunction over the past month (Smyth, 2016).
The PSQI is approved for both use as an initial assessment and as ongoing comparative
measurements as to compare with prior assessments. “The PSQI demonstrates a high validity and
reliability with an internal consistency and a reliability coefficient (Cronbach’s alpha) of 0.83 for
its seven components” (Smyth, 2016, p. 1). The PSQI tool was used pre and post-intervention
(before the start of the intervention and at 4 weeks post-CBT-i Coach Implementation).
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Permissions were obtained to use this tool from the author prior to implementation (see
Appendix F, Figure 1).
Implementation
In actualizing this quality improvement project, the following steps were taken. PSQI
forms were printed (approximately 100 copies) for pre and post-test use and a flyer was posted in
the Endocrinology office to help draw in participants during late summer (see Appendix B,
Figure 2). A letter was written by the DNP student with more detailed information for
participants (see Appendix C). Interested participants notified the DNP student of their interest in
the project via email and in-person notification. This DNP student met with each of the
individuals to ensure they meet inclusion criteria and explained the pre and post-intervention
screening tool (PSQI), the intervention itself (CBT-i Coach) and the purpose of this project in
which the DNP student gave each participant an information sheet on the purpose and
application of the QI project. For participants who were still interested and met the criteria, the
PSQI was then implemented at this visit and after collection, the score was then tallied. In order
for the participant to participate in the intervention, a PSQI score must be “A global sum of 5 or
greater, which indicates a “poor sleeper” (Smyth, 2016, p. 1). If the participant scored less than
5, they were told that they do not qualify for the intervention and they were thanked for their
time and cooperation.
Participants who scored a 5 or greater were told they do qualify for the intervention and
at this point were introduced more in-depth to the intervention of CBT-i Coach using the free
application’s introduction quiz within the corresponding evidence-based free application. Each
participant was given written instructions on how to download the free application (see
Appendix D) and also was shown how to download the application in-person. This DNP student
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provided a demonstration of the application using her personal phone. Each participant was then
instructed to use the at-home free CBT-i Coach application for at least 1 hour, 3 times weekly for
a 4 weeks’ period. The DNP student then collected a contact email and telephone number from
each participant so that follow-up with each participant at the 2 week mark via email and/or
telephone could take place in order to follow-up on the participant’s progress with the
application, issues they may be having, questions, and comments they may have about the
application. In the event the participant experienced a problem with use of the application, they
were given the “Help Desk” number for the CBT-i Coach application: # (844)-482-6624
(Appendix D). This process was repeated with each qualified participant who scored a 5 or
greater on the initial PSQI tool.
Each participant was emailed and/or called at the 2-week mark to follow-up on their
progress and whether they had any questions, comments or concerns about the intervention.
During the time of this email and/or phone call, this DNP student set up a date in which to meet
with each participant at the Endocrinology office at the 4 week mark in order to complete the
project, review their experience with the CBT-i Coach application and complete a postintervention PSQI to evaluate their sleep quality post CBT-i Coach intervention. If the
participant was not available to meet, then they would be contacted by phone and or email again.
If this was not successful, then the participant was contacted via postal mail with the second
PSQI form in an attempt to obtain a final response. Participants were thanked for their time and
cooperation in participating in this project.
Data Collection Procedures
Pre-intervention. The DNP student met with each of the participants, implemented the
PSQI assessment, and for those with scores of 5 or greater, were introduced to the intervention of
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CBT-i Coach and to the free download process/instructions for use. For those with a score of less
than 5 on the PSQI, they were excluded from the project and thanked for their time.
Intervention. Each participant who scored a 5 or greater on the initial PSQI tool, was
given a brief introduction by this reviewer to CBT-i Coach, shown a demo on the free
application, given written instructions for the free download and took a pre-test within the free
application at home. Participants were told that they were to use the application for 1 hour at
least 3 times weekly for a total of 4 weeks.
Post-intervention. Participants were contacted at the 4-week mark via email and phone
post intervention and were asked to complete another PSQI assessment tool. Participants who
unavailable via email and telephone, were mailed out a letter along with the second PSQI form
for completion. Scores here were compared to the original PSQI score taken pre-intervention.
Data Analysis
This DNP student took original PSQI scores that were taken pre-intervention and
compared them to the post-intervention scores. Scores were analyzed to see if the intervention
improved PSQI scores overall and if they demonstrated that the intervention was efficacious in
improving the participant’s original scores (comparing those with PSQI scores less than 5 postintervention compared to those with scores greater than 5 post-intervention).These comparisons
assessed each of the seven components of the PSQI tool individually and also assessed overall
improvements in the global PSQI scores post-intervention as compared to the pre-intervention
scores. This was done using descriptive statistics through taking both the pre-score and postscore mean and standard deviation, percentage and frequency to examine the difference in PSQI
scores pre and post intervention. This DNP student also analyzed the three qualitative questions
to determine what participants liked the most and what they liked the least about the intervention

IMPROVING INSOMNIA WITH CBT IN DIABETES

29

in addition to what they would suggest for improvement of the intervention (see Appendix L).
The data analysis plan for participants’ comments was to summarize and extract common themes
from the qualitative data. (See Appendix K for the Demographic Survey).
Results
Demographics
A total of 20 participants were initially recruited however 60% (n=12) were lost to
follow-up due to non-response and to stated personal reasons. In describing the population of 8
participants, 5 (62.5%) identified to be male and 3 (37.5%) identified to be female. In terms of
race, 100% (n=8) of the participants that were recruited identified as white.
Participant Gender Distribution

3 (37.5%)
5 (62.5%)

Male

Female

75% (n= 6) of the participants identified to be 55 years or older, with only 12.5% (n=1)
participant identifying to be between the ages of 26 and 35 years and only 12.5% (n=1)
participant identifying to be between the ages of 36 and 45 years. No participants identified as
being between the ages of 18 and 25 years of age.
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Participant Age Distribution

1 (12.5%)

1 (12.5%)
6 (75%)

26-35

36-45

Older than 55

In looking at participant education level, there was an equal distribution of participants in
which 25% (n=2) had a Graduate Equivalency Degree (GED) or High School Diploma, 25%
(n=2) with an Associate’s Degree, and 25% (n= 2) with a Bachelor’s degree. Only 12.5 % (n= 1)
participant had technical/trade/vocational training and 12.5% (n= 1) with a Master’s Degree.
Participant Education Level Distribution

1 (12.5%)
2 (25%)
2 (25%)
1 (12.5%)
2 (25%)

HS/GED

Techincal/trade/vocational

Bachelor's Degree

Master's Degree

Associate Degree
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In looking at the participant’s chosen device that they used to download the application
and implement the intervention on, 50% (n=4) of the participants chose to use an Android cell
phone, with 37.5% (n= 3) choosing a laptop and only 12.5% (n=1) participant choosing to use a
desktop computer. No participants reported using an iphone or ipad device for the intervention.
Participant's Chosen Device Distribution

1 (12.5%)
4 (50%)
3 (37.5%)

Desktop Computer

Laptop

Android

Among the participants, 37.5% (n=3) have been using their selected device for between 2
and 5 years, and another 37.5% (n=3) have been using their device for between 5 and 10 years.
Only 25% (n=2) of participants have been using their selected device between 10 and 20 years,
with no participants reporting not having used their device longer than 20 years.
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Participant's Device Use in Years Distribution

2 (25%)
3 (37.5%)

3 (37.5%)

2-5 years

5-10 years

10-20 years

Lastly, 62.5% (n=5) of participants identified as having used their chosen device for 1-2
hours per day, 25% (n=2) having used their device between 6 and 8 hours daily, and only 12.5%
(n=1) of the participants disclosed they used their device for 9 hours or more each day.
Participant's Device Use in Hours Per Day Distribution

1 (12.5%)

2 (25%)
5 (62.5%)

1-2 Hours

6-8 Hours

9 Hours or Greater
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PSQI Scores
There was a total of 20 participants who scored a 5 or greater on the pre-intervention
PSQI assessment. However, only 40% of participants (n=8) of the total amount of participants
collected completed the intervention and took the post-PSQI assessment (see Table 1). 15% (n=
3) of the participants could not complete the intervention due to reported personal issues at home
and 45% (n=9) of the participants didn’t respond resulting in post-intervention scores being
unable to be obtained. The pre-score mean for the 8 participants was 9.9 with a standard
deviation of 3.4 and the post-score mean was 6.6 with a standard deviation of 5.1, demonstrating
a 3.3 point decrease in overall PSQI scores. This corresponded with the DNP student’s
expectation to see a decrease in overall PSQI scores post-intervention.
Participant ID

Global PSQI Score
Pre-intervention

Post-intervention

Score Change

1

7

8

+1

2

16

9

-7

3

10

3

-7

4

8

1

-7

5

14

10

-4

6

11

13

+2

7

5

3

-2

8

8

6

-2

Total Mean and SD

9.9 (3.4)

6.6 (5.1)

-3.3

Qualitative Questions
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What did you like most about CBT-i Coach?
Participants commented on the characteristics they liked best about the application
including that they liked how the intervention provided a “variety of information” including tools
to create new sleep habits, quieting the mind, and tools to help prevent insomnia in the future.
Participants commented on the variety of methods within the application to learn sleep hygiene
such as the provided topics that address worrying, eating, winding down, alcohol use, caffeine
use, exercise and stress relief. In addition to the variety of information provided on sleep and
related factors such as nightmares, stress, and sleep regulators, participants also reported that
they liked the ability to track their sleep through the sleep diary and sleep efficiency graph
provided within the application and the ability to reflect back on their patterns. Participants also
noted that they appreciated the ability to have a self-assessment done on their sleep graph
through the application in order to get valuable sleep recommendations specific to their results.
Participants additionally commented on how they appreciated the ability to set reminders through
the application such as caffeine tracking, time to wind down, and filling out the daily sleep diary.
What did you dislike most?
Participants noted that the application was “somewhat” or “semi” “user-unfriendly” in
that the information was not presented in a guided or structured manner as the application
allowed for participants to access the information at their leisure and pick topics that interest
them the most. Participants also noted that the application was not interactive, lacking audiovisual material, guided lessons, and weekly specific topics for insomnia symptoms.
How can we improve this app?
Participants commented how the tutorial guide could be improved through the use of a
guided weekly lesson that contained a schedule of activities which focused on a different topic
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each week in order to promote adherence, weekly use and increase learning of different topics
that pertained to sleep and improving sleep hygiene. Participants also commented how they
would like to see the use of more guided imagery in the application as the intervention only
contains 3 sessions of guided imagery approximately 4-5 minutes each, focusing a session on a
forest, one on a country road, and a session on the beach. Lastly, participants commented on how
they would like to see more information in the application on the effect of medications and
various medical diagnoses on sleep. While the application does review breathing tools,
progressive muscle relaxation, and mindfulness practices, it also reviews the effect that
medications, Post-Traumatic Stress Disorder (PTSD), Depression, and Sleep apnea have on
sleep, yet only provides a brief description of a paragraph or two on these relationships and
provided only a few examples of medications that can affect sleep quality and quantity.
Discussion
The study findings demonstrated a decrease in PSQI scores by 3.3 points overall after
participants used CBT-i Coach for 4 weeks. Although the statistical significance was not
examined because of a small sample size, the findings indicated that individuals who are
suffering from insomnia and their clinicians might consider them for Cognitive Behavioral
Therapy for Insomnia (CBT-I) as an interventional and accessible non-pharmacological
treatment for insomnia symptoms related to the physiological effects of diabetes mellitus.
Potential benefits post-implementation per participant qualitative statements included learning
guided imagery, relaxation techniques and other sleep hygiene methods and being able to
download this application for free and use independently at their home, outside of the counsel
from providers. An overall decrease in PSQI scores post intervention was demonstrated after the
implementation of CBT-I in the form of a free digital application.
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Participants noted that they appreciated several informative aspects of the application in
that it offered a variety of sleep improvement tools, a way in which to track sleep via a sleep
diary and an efficiency graph, and being able to set reminders for sleep improvement such as
stress reduction, caffeine and alcohol tracking, and guided imagery practice. Through the
notation of these qualities, participants overall agreed that the use of CBT-I in the form of a free
application is an efficacious non-pharmacological intervention for the management of insomnia
symptoms as long as some modifications were made to the application. These suggestions
included providing a narrated and organized tutorial guide that selected a schedule of topics,
including more guided imagery scenes, more audio-visual material, such as videos and narration,
and through including activities to focus on each week with more information on the effect of
medical diagnoses and medications on sleep quality.
Other methods of non-pharmacological interventions for improving sleep, such as
acupoint catgut embedded therapy, acupuncture, and the use of sleep diaries alone were reviewed
yet the evidence was limited to support these interventions and doesn’t allow for strong
conclusions to be drawn about the positive effects in reducing insomnia symptoms (Fox et al.,
2018). Further research is needed in order to demonstrate the efficacy of these alternative
interventions in adult populations and in various settings. However, the use of CBT-I in the form
of a digital application has promising positive benefits for improving sleep quality in adults with
diabetes mellitus (Koffel et al., 2018).
Strengths of this project included being able to work with a diverse, flexible and free,
evidence-based application, working at a project site that is focused on caring for patients with
diabetes mellitus and being able to implement multiple venues of data collection via in-person
visits, telephone calls, email check-ins and also through mailing out post-intervention

IMPROVING INSOMNIA WITH CBT IN DIABETES

37

questionnaires to participants with the assistance of the project site manager and the office staff.
Having this assistance was of great help in being able to reach out to all participants through
multiple modalities in order to obtain the greatest response. Additional positive aspects included
being able to recruit a total of eight participants along with their pre and post-PSQI scores and
collecting the valuable demographic and qualitative data they provided regarding their
experience with the intervention and suggestions they had regarding changes they would like to
see made to the application, aspects they appreciated and aspects they struggled with or found to
be challenging.
Weaknesses of this project included lack of participant response despite multiple
persistent efforts to contact participants via in-person visits, telephone calls, emails, and letters
and PSQI-forms sent out via postal mail, along with participant’s failure to complete the
intervention due to reported personal issues. Other barriers included distance of the project site
from the DNP student’s location as this made it difficult to be able to schedule visits to the clinic
on short notice. Patients often showed up to the clinic between appointments and staff either had
no time to notify this DNP student of their presence in the clinic (due to being so busy), which
made it difficult or the DNP student could not travel to the clinic in time to meet participants on
such short notice.
Additional barriers included a lack of motivation on behalf of staff for participant
recruitment due to being busy with the duties of checking patients in and getting them ready to
see the provider and staff along with the project site manager having limited availability to meet
and discuss the project and recruitment process as they were busy with patient care and
appointments. Despite the low level of participant’s recruited for the project due to reported
personal problems and due to non-response despite multiple efforts to contact them (in-person
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meetings, emails, telephone calls and postal mail), overall consensus was that participants had an
improvement in PSQI scores post intervention and were satisfied with use of CBT-i Coach.
Cost-Benefit Analysis
Financial costs that were anticipated to be incurred during this DNP project included
costs for computer paper and ink, so as to print the PSQI forms for pre-and post-intervention
assessments. For 100 pages, this cost came out to $1.89 and for a pack of XL computer ink, this
came out to $37.99, for a total of $39.88 for all needed materials. These were the only costs that
were incurred through the implementation of this project as the CBT-i Coach application was
free for use and download. These costs were offset by the benefit to the site and provider as this
site currently doesn’t have a screening process in place to assess for insomnia symptoms in their
patients with diabetes mellitus. In turn, if these symptoms are left un-assessed and un-treated,
can turn out to be more costly in the long run through the presence of metabolic complications
necessitating increased doses of medications, increased visits to their provider, and increased
risks for diabetic complications (Chasens & Luyster, 2016). (See Appendix G, Table 1).
Timeline
See Appendix H, Table 2.
Ethical Considerations/Protection of Human Subjects
The University of Massachusetts (UMASS) Internal Review Board (IRB) approval was
obtained prior to initiating this DNP project. The official IRB Determination form was submitted
as soon as the proposal was approved. All participants were protected by the Health Insurance
Portability and Accountability Act of 1996 (HIPPA) which, among other guarantees, protects the
privacy of these patients/participants and their health information (Health and Human Services
Department, 2013). This DNP student and the practice personnel who carefully conducted this
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project followed the Standards of Care for practice within the Primary Care setting. All
information collected as part of evaluating the impact of this project and the efficacy of the
evidence-based implementation was aggregated data from the project participants and did not
include any potential patient identifiers.
The risk to patients participating in this project was no different from the risks of patients
receiving the standard procedure of care at this practice. Participant confidentiality was assured
by coding the participants using individual identification numbers. The list of participants and
their identifying numbers were all kept in a fireproof locked filing cabinet in the practice office,
only accessible to the practice provider and project coordinators. All electronic files containing
identifiable information were password protected and located on each participant’s personal
device, secure to them. This process was implemented to protect the participants and prevent
access by any unauthorized user and only the project coordinator had access to this application
per UMASS IRB procedures (University of Massachusetts Amherst [UMASS Amherst], 2016).
(See Appendix I, Figure 1 for IRB Waiver of Human Subjects).
Conclusion
The purpose of this DNP proposal was to highlight the clear benefit of improving patient
health outcomes through the implementation of a non-pharmacological, evidence-based
intervention for the management of insomnia symptoms for individuals with diabetes mellitus.
Throughout the review of the literature, continuous studies demonstrate the reproducible and
statistically significant results that support Cognitive Behavioral Therapy for Insomnia (CBT-I)
as an efficacious intervention for treating insomnia in patients with medical comorbidities,
specifically Diabetes Mellitus. Numerous meta-analyses and randomized control trials illustrate a
lasting decrease (at 6 and 12 months’ post-treatment) in insomnia symptoms, particularly
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improving sleep quality, length, and ability in getting to sleep, with the implementation of a
digitally-based format of CBT-I for patients with diabetes mellitus (Espie et al., 2018, Gratzer et
al., 2016, Harvey, 2015, Kaldo et al., 2015, and Mehta et al., 2018).
Additional benefits of implementing CBT-I through an internet-based platform such as
the “CBT-i Coach” included increased clinical efficiency, where the patient can be treated in less
time by the provider and the material can be accessed at home by the patient using
questionnaires, self-assessment testing and homework, which allows the clinician to easily
monitor and track patient progress (Gratzer, Khalid-Khan, & Balasingham, 2016).
Another advantage CBT-I is that it increases patient self-efficacy and self- empowerment
by allowing the patient to be the center of their care and treatment through their self-directed use
of the application at home or on the go. CBT-i Coach offers treatment to patients who may
otherwise never seek care for their symptoms (Espie et al., 2018, Gratzer, 2016, and Koffel et al.,
2018). Cognitive Behavioral Therapy for Insomnia (CBT-I) was found to have improved overall
subjective sleep quality at post-treatment in individuals with comorbid insomnia, showing
statistically significant large effects through both the ISI and the PSQI assessment tools (GeigerBrown et al., 2015 and Voinescu, Szentagotai, & David, 2013).
Poor sleep quality and sleep disorders, particularly insomnia, are prevalent in chronic
medical diagnoses that affect metabolic and hormonal function, such as diabetes mellitus.
Pittsburg Sleep Quality Index (PSQI) scores demonstrated that individuals with diabetes mellitus
type II (DMII) have poor sleep quality (mean PSQI scores of 6.3-8.3), with 49-71% identified as
“poor sleepers”, with an average sleep duration of 6 hours (Chasens & Luyster, 2016). Another
study of 7,239 patients with DMII found that 77% regularly have symptoms of insomnia (Tan et
al., 2018). Due to the high prevalence of sleep dysfunction in patients with diabetes, more

IMPROVING INSOMNIA WITH CBT IN DIABETES

41

attention should be focused in this area, such as implementing a screening tool, such as The
Pittsburg Sleep Quality Index (PSQI) tool, for all patients with a diagnosis of diabetes mellitus.
This proposal used the PSQI as the measurement instrument of choice as this tool demonstrates a
high validity and reliability with an internal consistency for each of its vital seven components of
sleep measurement (Smyth, 2016, p. 1). The PSQI has repeatedly demonstrated through
countless studies that it is an effective instrument used to measure the quality and patterns of
sleep in the adult patient, getting to the root of the sleep disturbance through addressing each of
these seven vital components. This tool aligns well with the framework used for this quality
improvement project, Spielman’s Three-Factor Insomnia Model (3P Model).
The 3P Model addresses predisposing, precipitating, and perpetuating factors that all
contribute to and create symptoms of insomnia (Otte & Carpenter, 2014). This Cognitive
Behavioral model guided this DNP Capstone project through using CBT-I in addressing these
crucial underlying factors that create and drive insomnia symptoms. The 3P Model is based on
the premise that insomnia thrives off of predisposing traits, that, when combined with stress,
occurring in the lives of individuals with precipitating factors, can lead to insomnia and
comorbidities that breed ineffective coping mechanisms and potentiate underlying health
conditions, known as the perpetuating factors (Otte & Carpenter, 2014). Through the
implementation of CBT-I, the 3P Model works to address each of these underlying factors that
all contribute to and exacerbate symptoms of insomnia, which corresponds with the PSQI
measurement tool in that it accounts for each of these factors through each of its seven
components.
Overall, it is integral to address the root cause of insomnia symptoms in adults living with
a chronic disease process such as diabetes mellitus. Sleep has a vital role in establishing a solid
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foundation of health, metabolic control and psychosocial well-being in these individuals. When
disturbed, however, poor sleep can wreak havoc within the patient’s immune and psychological
functioning, contributing to poor metabolic control, an increased need for pharmacological
reliance for glucose control, increased visits to the provider, an increased risk for diabetic
complications, increased self-care burden, decreased coping, and an overall decreased quality of
life (Carroll et al., 2015, Clarke et al., 2014; Surani et al., 2015).
Learned Points
After implementing CBT-I through CBT-i Coach, a free digital application, in adults with
diabetes mellitus, this DNP student primarily learned that it is challenging to recruit and maintain
participants throughout this project. It is equally as challenging to provide follow-up to
participants as many were either not available, not responding, too busy, or had personal issues
that prevented them from continuing in the project. Another important aspect that was learned in
this process is that participants appreciated the follow-up and reminders as provided by the free
application. They also noted that the sleep hygiene tools, such as the guided imagery and the use
of a sleep diary, which are activities found in the application, to be encouraging and to promote
healthy sleep habits. The majority of participants appreciated the guided imagery sessions that
were both audio-visual in nature along with the ability to track their sleep on a graph and obtain
an analysis within the application on topics they needed to focus on.
Future Steps
Steps that can be taken in the future to improve participant recruitment include providing
an incentive to participants for using the application, extending the use of the intervention and
scheduling the follow-up visits on days that the participant is coming in for their follow-up with
their provider. Additional suggestions would be to consider following-up with participants via
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Skype so that they can show their sleep tracking and graph to the reviewer and ask any questions
they may have while showing the application over the video call to the reviewer. In this way they
can show the reviewer their progress at a place and time that works for them and the reviewer
and in which they may have not been able to describe over a phone call or an email otherwise.
Additionally, ensuring that participants feel comfortable and confident with using the
application before they leave the first meeting is integral to future success in participants sticking
with the intervention and hence being able to successfully complete the post-PSQI questionnaire.
Another suggestion for use is recruiting participants in a different setting such as that of a
hospital, community setting or a sleep clinic in order to ensure a comprehensive patient
population is collected and to ensure that the patient population has a complaint of insomnia
symptoms.
Cognitive Behavioral Therapy for Insomnia (CBT-I) addresses the root of the sleep
disturbance in individuals with diabetes mellitus through the education of sleep hygiene
practices, coping behaviors, relaxation strategies and lifestyle modification. The implementation
of this non-pharmacological, evidence-based, cost and time-effective intervention creates a
multi-dimensional approach to help address the problem of patients with diabetes concurrently
suffering from insomnia symptoms. CBT-I offers patients a holistic, at-home intervention that
will address the root of their sleep behaviors and associated symptoms through working to
change associated attitudes and beliefs tied to their perceptions of sleep.
Through such a simple and free intervention, providers can give individuals the
opportunity and the self-empowerment to address the root of their sleeplessness and find relief
from their insomnia symptoms and be able to learn the necessary skills in order to obtain a
sustaining and replenishing sleep, which is vital to health and well-being, physically and
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psychologically. The ultimate goal is that through the use of Cognitive Behavioral Therapy for
Insomnia and follow-up with the provider on the individual’s sleep quality, the application of the
CBT-I intervention in the form of a flexible and free digitally-based application will overall lead
to a much improved quality of life with a propensity for positive health benefits towards
reducing both physical and psychological adverse effects of their chronic disease process.
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Diagram of Spielman’s 3-Factor Insomnia Model
Figure 1

Figure 1: Spielman’s 3-Factor Insomnia Model (Erman, 2007).
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Appendix B
Flyer to Recruit Participants- Figure 2

Do you have Diabetes & trouble sleeping?

Negative Effects
of Insomnia on
Diabetes:


THEN YOU ARE INVITED TO
PARTICIPATE IN A FREE STUDY!




PARTICIPANTS MUST:


BE 18 YEARS OF AGE OR OLDER



HAVE EITHER TYPE I OR TYPE II DIABETES
MELLITUS






HAVE ACCESS TO AND KNOW HOW TO USE A




Increased blood
sugars
Increased A1c
Mood
fluctuations
Decreased
energy levels
Increased risk
for diabetic
complications
Weight gain
Decreased
immunity

SMART PHONE, TABLET OR COMPUTER


HAVE TROUBLE GETTING TO AND/OR STAYING
ASLEEP



NOT BE RECEIVING TREATMENT FOR INSOMNIA

STUDY WILL BE CONDUCTED BY A UMASS
AMHERST DOCTOR OF NURSING PRACTICE
GRADUATE STUDENT AND FACILITATED BY
THE PRACTICE DOCTOR, A BOARD CERTIFIED
ENDOCRINOLOGIST DURING YOUR DIABETIC
FOLLOW-UP APPOINTMENT

Please see your Doctor for more
details or if you are interested in
becoming a participant!
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Appendix C
Letter to participants
Request to Participate in Scholarly Research
Dear prospective study participant,
My name is Patricia Lunardi and I am a Graduate student at the University of Massachusetts,
Amherst in the Doctor of Nursing Practice Program. I am requesting the participation of adult
individuals over the age of 18, who have either Type I or Type II Diabetes Mellitus in a research
project involving the use of Cognitive Behavioral Therapy for Insomnia (CBT-I).
I am currently exploring the use and applicability of CBT-I, specifically in adult patients living
with diabetes mellitus types I and II and who are also suffering from insomnia symptoms.
Insomnia is defined by the National Sleep Foundation as “a difficulty falling or staying asleep,
even when an individual has the chance to do so” (NSF, 2018). Diabetes Mellitus affects 30.3
million Americans, approximately 9.4% of the population, with an additional 1.5 million
Americans diagnosed every year per statistics from the American Diabetes Association (ADA,
2018).
Cognitive Behavioral Therapy has proven to be an evidence-based efficacious nonpharmacological treatment for many diagnoses, including but not limited to PTSD, anxiety,
OCD, depression and lifestyle modification for the management of chronic illness. The goal of
this scholarly research project is to demonstrate the increased efficacy of CBT-I in adult patients
with diabetes mellitus who are also suffering from insomnia symptoms. This will be measured
using the Pittsburg Sleep Quality Index, an evidence-based, valid and reliable measurement tool.
It is because you are an adult, aged 18 years or older, living with type I or type II diabetes
mellitus and suffering from symptoms of insomnia, that you are being asked to participate in this
study. You are also eligible to participate if you have access to and know how to use either a
smart phone, a computer, or a tablet with app capability for downloading and use.
I would like to make it known that your participation in this study is completely voluntary and
anonymous and that there is zero risk if you chose to participate. If you decide not to participate
despite the fact that you qualify, there is no penalty. This Quality Improvement Project is
UMASS IRB Approved by the Human Research Protection Office.
If you are interested, please contact the practice for more information.
Thank you for your time!
Patricia Lunardi, RN BSN MSN CPT
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Appendix D
Download Instructions for CBT-I Coach Application
Directions for how to download the free “CBT-i coach” application
For Android devices:
Go to Google.com
Type in: “CBT-i coach” into browser
Click on link that says: “CBT-i coach- Apps on google play” which will bring you to the
following site:
https://play.google.com/store/apps/details?id=gov.va.mobilehealth.ncptsd.cbti&hl=en_US
Click on: “Install” (green button)
Follow the prompts for the download on your device
For Apple devices:
Go to Google.com
Type in: “CBT-i coach” into browser
Click on link that says: “CBT-i coach- on the App store- Itunes-Apple” which will bring you to
the following site:
https://itunes.apple.com/us/app/cbt-i-coach/id655918660?mt=8
Click on: “Install” (available only on the app store for apple)
Follow the prompts for the download on your device
CBT-I Coach “Help Desk” number: # (844)-482-6624, Weekdays: 7 am- 7 pm

For both devices, the app icon looks like this:

CBT-I Coach Free App Instructions (United States Department of Veteran Affairs [USDVA],
2017).
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Appendix E
The Pittsburg Sleep Quality Index (PSQI) Tool
Name________________________________________________________________
Date_________ Sleep Quality Assessment (PSQI) INSTRUCTIONS: The following questions
relate to your usual sleep habits during the past month only. Your answers should indicate the
most accurate reply for the majority of days and nights in the past month. Please answer all
questions.
During the past month,
1. When have you usually gone to bed? ____________________________________
2. How long (in minutes) has it taken you to fall asleep each night?
____________________________________
3. What time have you usually gotten up in the morning?
____________________________________
4. A. How many hours of actual sleep did you get at night?
____________________________________
B. How many hours were you in bed? ____________________________________
5. During the past month, how often have you had trouble sleeping because you Not during the
past month
(0) Less than once a week (1) Once or twice a week (2) Three or more times a week (3)
A. Cannot get to sleep within 30 minutes
B. Wake up in the middle of the night or early morning
C. Have to get up to use the bathroom
D. Cannot breathe comfortably
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E. Cough or snore loudly
F. Feel too cold
G. Feel too hot
H. Have bad dreams
I. Have pain
J. Other reason (s), please describe, including how often you have had trouble sleeping because
of this reason (s):
6. During the past month, how often have you taken medicine (prescribed or “over the counter”)
to help you sleep?
7. During the past month, how often have you had trouble staying awake while driving, eating
meals, or engaging in social activity?
8. During the past month, how much of a problem has it been for you to keep up enthusiasm to
get things done?
9. During the past month, how would you rate your sleep quality overall? Very good (0) Fairly
good (1) Fairly bad (2) Very bad (3)
Scoring A total score of “5” or greater is indicative of poor sleep quality. If you scored “5” or
more it is suggested that you discuss your sleep habits with a healthcare provider.
What is PSQI, and what is it measuring? The Pittsburgh Sleep Quality Index (PSQI) is an
effective instrument used to measure the quality and patterns of sleep in adults. It differentiates
“poor” from “good” sleep quality by measuring seven areas (components): subjective sleep
quality, sleep latency, sleep duration, habitual sleep efficiency, sleep disturbances, use of
sleeping medications, and daytime dysfunction over the last month.
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Component 1 #9 Score C1 ___________ Component 2 #2 Score (60min (3)) + #5a Score (if sum
is equal 0=0; 1-2=1; 3-4=2; 5-6=3) C2 ___________ Component 3 #4 Score (>7(0), 6-7 (1), 5-6
(2), 85%=0, 75%-84%=1, 65%-74%=2
Figure 1, PSQI Tool (Smyth, 2016, p. 1).
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Appendix F
Letter of Permission to use the PSQI tool
Sent on behalf of Dr. Buysse
Dear Patricia,
You have my permission to use the PSQI for your research study. You can find the instrument,
scoring instructions, the original article, links to available translations, and other useful
information at www.sleep.pitt.edu under the Research/Instruments tab. Please ensure that the
PSQI is accurately reproduced in any on-line version (including copyright information). We
request that you do cite the 1989 paper in any publications that result.

Note that Question 10 is not used in scoring the PSQI. This question is for informational
purposes only, and may be omitted during data collection per requirements of the
particular study.

This copyright in this form is owned by the University of Pittsburgh and may be reprinted
without charge only for non-commercial research and educational purposes. You may not make
changes or modifications of this form without prior written permission from the University of
Pittsburgh. If you would like to use this instrument for commercial purposes or for commercially
sponsored research, please contact the Office of Technology Management at the University of
Pittsburgh at 412-648-2206 for licensing information.
Good luck with your research.
Sincerely,
Daniel J. Buysse, M.D.
Professor of Psychiatry and Clinical and Translational Science
University of Pittsburgh School of Medicine
E-1123 WPIC
3811 O'Hara St.
Pittsburgh, PA 15213
T: (412) 246-6413
F: (412) 246-5300
buyssedj@upmc.edu

This e-mail may contain confidential information of UPMC or the University of Pittsburgh. Any
unauthorized or improper disclosure, copying, distribution, or use of the contents of this e-mail
and attached document(s) is prohibited. The information contained in this e-mail and attached
document(s) is intended only for the personal and confidential use of the recipient(s) named
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above. If you have received this communication in error, please notify the sender immediately by
e-mail and delete the original e-mail and attached document(s).
Figure 1, Letter from the Author of the PSQI tool, Dr. Daniel J. Buysse, MD giving this
reviewer permission to use this tool in this DNP Capstone Project.
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Appendix G
Cost-Budget Analysis
Computer Paper
Quantity Needed 100 sheets
Cost (500 sheets per pack- $9.49)
Total for each item $1.89

Computer Ink
1 cartridge
$37.99
$37.99

Total for all items $39.88 for the entire cost of
this DNP project

Table 1, Cost-Budget Analysis calculations for needed materials to implement this DNP project.
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Appendix H
Timeline Table
September 2019

Proposal approval

September-October 2019

Posting of recruiting poster in Endocrine
office
Recruitment of 20 participants for this quality
improvement project from the endocrine
office and diabetes support group

October-November 2019

November 2019
November-December 2019
December 2019

Met with qualified participants and conducted
the first PSQI
Participants began the CBT-I Coach free
application (intervention)
Participants were contacted at the 2 week
mark for follow-up on CBT-I Coach via email
and via telephone

January- February 2020

Participants completed the intervention (4
weeks) and were contacted via email,
telephone and mail for the 2nd postintervention PSQI to be completed

February-March 2020

Participants’ scores were assessed and
compared for an in-depth for analysis.

March 2020

Data analysis was performed with
interpretation of outcomes and results of
project were written up.

Table 2, proposed chronological order of DNP Capstone Project.
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Appendix I
IRB Letter of Approval
Mass Venture Center
100 Venture Way, Suite 116
Hadley, MA 01035
Telephone: 413-545-3428

Memorandum – Not Human Subjects Research Determination
Date: June 25, 2019
To: Patricia Lunardi, Nursing
Project Title: Improving Insomnia with Digital Cognitive Behavioral Therapy in Patients with Diabetes
IRB Determination Number: 19-106
The Human Research Protection Office (HRPO) has evaluated the above named project and has
made the following determination based on the information provided to our office:
☐ The proposed project does not involve research that obtains information about living individuals
[45 CFR 46.102(f)].
☐ The proposed project does not involve intervention or interaction with individuals OR does not
use identifiable private information [45 CFR 46.102(f)(1),(2)].
☒ The proposed project does not meet the definition of human subject research under federal
regulations [45 CFR 46.102(d)].
Submission of an Application to UMass Amherst IRB is not required.
Note: This determination applies only to the activities described in the submission. If there are
changes to the activities described in this submission, please submit a new determination form to the
HRPO prior to initiating any changes.
A project determined as “Not Human Subjects Research,” must still be conducted in accordance with
the ethical principles outlined in the Belmont Report: respect for persons, beneficence, and justice.
Researchers must also comply with all applicable federal, state and local regulations as well as
UMass Amherst Policies and procedures which may include obtaining approval of your activities
from other institutions or entities.
Please do not hesitate to call us at 413-545-3428 or email humansubjects@ora.umass.edu if you have
any questions.
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Appendix J
Demographic Survey
1.) What Gender do you identify with?
2.) What Race do you identify with?
3.) Circle the age bracket that applies to you:
18-25

26-35

36-45

46-55

Older than 55

4.) Circle which device you use predominantly?
Desktop computer
smartphone

Laptop

ipad

Android smartphone

iphone

ipod touch

4.) How many years have you been using the above device for?
5.) How many hours per day do you use the above device?
6.) What is your highest educational level? Circle the applicable choice below.
No schooling
Some high school, no diploma
High School/GED
Some College, no degree
Technical/trade/vocational training
Associate degree
Bachelor’s degree
Master’s degree
Professional degree
Doctorate degree
This optional information is requested only to understand the demographics of our participants
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Qualitative Survey
1.) What do you like most about CBT-I Coach?

2.) What do you dislike most?

3.) How can we improve this app?
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